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The 
Alfalfa-Seed Chalcis-Fly 
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The male alfalfa-seed ehaleis-fly (Bruchophagus funebris How.). (Enlarged.) 
Utah Agricultural Experiment Station 
Utah State Agricultural College 
LOGAN,UTAH 
The Alfalfa-Seed Chalcis-Flyl In Utah 
1926-29, Inclusive" 
By CHARLES J. SORENSON 
During the past 10 or 15 years alfalfa-seed has constituted the major 
crop in western Millard County and in most of that portion of the Uintah 
Basin which is situated in Utah. In these sections of the state various 
natural conditions generally have been favorable for seed production. With-
in the last five years seed growers have thought that one of the principal 
limiting factors of the industry has been the alfalfa-seed chalcis-fly. Ac-
cordingly, a preliminary survey in the seed districts of the state was" made 
in the fall of 1925 by the Utah Agricultural Experiment Station. 
The greater part of the material contained in this publication is based 
upon the results of investigational work done during the 4-year period, 1926 
to 1929, inclusive, and for the most part, at the Uintah Basin Alfalfa-seed 
Substation at Fort Duchesne, Utah. 
THE CHALCIS-FL Y 
In those part~ of the United States where clover seed is produced 'the 
seed chalcis-fly is more commonly known as the clover-seed chalcid since 
it is also a pest of clover-seed. In the alfalfa-seed sections of the west, 
however, the insect is more generally known as the alfalfa-seed chalcis-fly. 
It is more popularly referred to by Utah seed-growers as the chalcis-fly. 
This insect is not a true fly. Since it has distinctive characteristics pos-
sessed by bees, wasps, and ants, the chalcis-fly belongs to the order Hymen-
optera, superfamily Chalcidoidea. 
NATURE OF DAMAGE 
Alfalfa-seed is damaged by the larvae or grubs of the chalcis-fly. While 
the seeds are still young and soft, the female "flies" inject their eggs 
in the developing seed-kernels. Normally, but one egg is laid in a seed. 
From the eggs tiny larvae hatch which almost immediately begin to feed 
upon the semi-fluid or jelly-like albumen of the developing seed. As the 
cotyledons of the young seeds begin to develop the young larvae feed 
upon them. Feeding progresses rapidly after the first three or four days, 
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and before the seed kernel has developed to the stage where it would normal-
ly begin to harden the larva has devoured the entire kernel, leaving nothing 
but the hollow seedcoat. 
The effects of "fly" larvae feeding inside of the developing seeds are 
variable. Usually infested seeds become discolored, misshapen, and more 
or less dwarfed. Ordinarily, they are a mottled brownish-green, brown, 
or dark brown in color; they are often indented at the ends forming a 
rather angular or square end-surface. 
In exceptional instances infested seeds are apparently normal with re-
spect to color, size, and shape. Nearly all infested seeds are relatively 
soft and may be crushed quite readily with the fingers. 
After finishing its feeding and reaching larval maturity the chalcis-fly 
larva pupates. During pupation is transforms from the grub stage to that 
of the adult, or "fly," while still inside of the seedcoat. In order to liberate 
itself the chalcis-fly gnaws a hole through the seedcoat and also through 
the pod if the seed is still within the pod; out of this hole or holes the 
"insect emerges for the first time into the outside world (Fig. 1, C.) . 
. C 
Figure l - Alfalfa seed: A, normal; B, chalcis-fly infested; C, empty seed coats from which 
chalcis-flies have emerged. 
All "fly"-infested alfalfa seed is lighter in weight then normal seed. 
Because of this, most of the empty seedcoats, out of which the chalcids 
have emerged as well as part of those from which emergence has not 
taken place, are blown out with the chaff and screenings during the thresh-
ing of the seed; the amount of "fly" damage thus frequently remains un-
known to the average alfalfa-seed grower. 
Regardless of the lighter weight of infested alfalfa seed, during the 
threshing, some of it passes into the bag along with the normal seed. In 
recleaning the seed, however, most of that which is infested is removed 
from the healthful seed because of the lighter weight of the former. 
The comparative weights of normal alfalfa seed, that which contains 
living "fly" larvae, and empty seeds from which the flies have emerged 
are shown in Table 1. 
During this investigation no evidence has been seen that chalcis-fly larvae 
leave one growing seed to enter another. On the other hand, numerous 
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TABLE I.-COMPARATIVE WEIGHTS OF N,ORMAL AND FLY-INFESTED 
ALFALFA SEED 
Quality of 
Alfalfa seed 
Normal ........... . 
Containing fly larvae 
Empty seed coats ... 
No. of 
Seeds 
Weighed 
500 
500 
500 
Weight 
(Mgms.) 
1080 
590 
320 
Comparative 
Weight 
(Per cent) 
100 
54.63 
29.63 
instances in the dissection of alfalfa-seeds have been observed where the 
egg apparently had been deposited in a seed in which development of the 
kernel had progressed further than the optimum point for oviposition, 
and the growing larva had seemingly failed to keep pace in its feeding and 
growth with the development of the seed; when the seed-kernel became too 
hard to chew, the larva had died when only partially grown. 
Chalcis-flies neither multiply nor breed in ripe seed. The ','flies" and 
hollow seeds which are often observed in stored seed in springtime and 
not seen in the fall have resulted from the transformation and emergence 
as "flies" of the larvae which were already inside of the seed when it 
was put in storage. 
EXTENT AND AMOUNT OF DAMAGE 
For the purpose of ascertaining the extent and amount of damage being 
done in Utah by the alfalfa-seed chalcis-fly, seed samples have been col-
lected annually from representative seed fields in the state during August 
and September from 1926 to 1~29, inclusive. 
Method of Taking Seed Samples. Seed samples were taken from the 
same fields each season when they produced a seed crop. They were always 
taken from the fields before threshing of the crop. Whenever it was 
possible to do so, samples were taken before the crop was cut or while 
it was still piled in the fields. 
A field was entered at one corner and the sample taken by the collector 
while he walked diagonally across the field to the' opposite corner; he would 
then strip at intervals, indiscriminately, all of the seedpods from a small 
handful of stems until ' l or 2 quarts of pods were collected by the time the 
opposite corner of the field was reached. The amount stripped depended on 
the size of the field. As the pods were collected they were put into 5- or 
10-pound cloth bags, labeled, and sent to the laboratory where the bags 
were spread out so that the pods might dry. 
In the laboratory the pods in each sample were stripped from the racemes 
and thoroughly mixed. From this composite mixture, pods were taken 
one by one at random; the seeds contained in them were picked out by 
hand until a total of 1000 seeds was obtained from each field sample. The 
1000 seeds were then carefully examined under a binocular microscope, 
magnifying 30 times, and the infested seeds counted. Record was taken also 
of the number of emerged and unemerged "flies." 
After taking 1000 seeds from the pods of each sample, the remaining 
pods were placed in small trap cages in the laboratory for the purpose of 
making sex ratio counts of the seed chalcis-fly and also ratio counts of 
its parasites as both emerged from the seed. 
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Seed samples have been collected and examined from nearly all counties 
of the state where alfalfa seed is grown, and in no case has a seed field 
been found in which there was no chalcis-fly infestation. 
CHALCIS-FLY INFESTATION OF ALF ALF A SEED 
In the fall of 1926 alfalfa-seed samples were collected from 75 repre-
sentative fields in the state. Results of their examination ' are indicated in 
Table 2. 
TABLE 2.-CHALCIS-FLY INFESTATION OF ALFALFA SEEp, 1926 
Seed District 
No. of Percentage of Seed Infested 
Seed Samples 
Examined Range Average 
Millard County (western) 24 0.80 to 19.30 I 5.73 
Nephi (N. W.) ........ . 3 1.22 to 12.13 I 5.27 
Portage . ............. . 2 . 3.67 to 12.54 I 8.12 
Provo ................. 3 2.60 to 10.70 I 7.48 
Uintah Basin ........... 43 2.00 to 38.00 I 11.40 
Totals for State .... 75 0.80 to 38.00 9.13 
In the fall of 1927 seed samples were collected from 90 alfalfa seed fields. 
Ta.ble 3 shows a summary of the dat.a. 
TABLE 3.-CHALCIS-FLY INFESTATION OF ALFALFA SEED, 1927 
Seed District 
Boxelder County ..... ' .. . 
Cache County ......... . 
Emery County ...... . .. . 
Goshen Valley ......... . 
Milford Valley ......... . 
Millard County (western) 
Sevier County .. .. .. . .. . 
Uintah Basin .. . ....... . 
Totals for State ..... . 
No. of 
Seed Samples 
Examined 
5 
14 
4 
:3 
5 
19 
2 
38 
90 
Percentage of Seed Infested 
Range 
I 3.96 to 22.41 
I 0.76 to 21.90 
I 
2.61 to 10.32 
0.90 to 1.90 
2.23 to 18.50 
1.77 to 32.06 
I 5.43 to 15-.56 2.00 to 36.84 
I . 0.76 to 36.84 
I Average 
9.00 
7.55 
7.18 
1.61 
11.93 
10.42 
10.41 
10.93 
9.75 
Results for 1928 and 1929 are indicated in Tables 4 and 5. 
TABLE 4.-CHALCIS-FLY INFESTATION OF ALFALFA SEED, 1928 
Seed District 
. Boxelder County . .. .... . 
Cache County ..... . ... . 
Emery County ........ . 
Goshen Valley ......... . 
Lehi (N. W.) district .. . 
Milford Valley .. .. .... . . 
Millard County (western) 
Mills Valley . . . . . . . . . .. . 
Nephi ~N. W.) distr ict .. 
Salt Lake County ...... . 
San Pete County ....... . 
Sevier County ......... . 
Uintah Basin ..... . .... . 
Totals for State ..... . 
No. of 
Seed Samples 
Examined 
4 
8 
5 
5 
1 
9 
32 
3 
5 
4 
1 
2 
44 
123 
I 
Percentage of Seed Infested 
Range I Average 
I 
6.10 to 26.00 I 9.42 
3.20 to 27.80 12.23 
1.10 to 33.70 15.32 
0.50 to 3.30 I 1. 72 
2.00 to 35-.83 
1.00 to 32.80 
2.00 to 6.30 
3.10 to 20.00 
0.50 to 16.80 
I 2.40 12.03 
I 
7.50 
4.77 
8.58 
I 5.25 21.40 
13.00 to 15.60 I 14.30 
3.00 to 49.60 I 14.90 
0.50 to 49.60 I 11.51 
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TABLE 5.-CHALCIS-FLY INFESTATION OF ALFALFA .SEED, 1929 
Seed District 
Boxelder County ...... . 
Cache County ......... . 
Carbon County ... . .... . 
Emery County ......... . 
Goshen Valley ......... . 
Lehi (N. W.) district ... . 
Milford Valley ........ . 
Millard County (eastern) 
Millard County (western) 
Mills Valley ........... . 
Nephi district ......... . 
Salt Lake County ...... . 
San Pete County ....... . 
Sevier County ... .. .... . 
Uintah Basin ......... . 
Totals for State ..... . 
No. of 
Seed Samples 
Examined 
18 
25 
2 
2 
4 
5 
6 
7 
30 
6 
9 
4 
2 
2 
57 
179 
Percentage of 
Range 
2.50 to 33.10 
3.30 to 35.50 
12.40 to 20.60 
4.90 to 10.30 
1.60 to 19.70 
7.50 to 16.10 
32.10 to 61.90 
2.40 to 25.00 
5.80 to 42.40 
13.40 to 62.20 
3.20 to 25.90 
8.10 to 30.30 
4.40 to 13.10 
19.50 to 28.90 
12.70 to 60.10 
1.60 to 62.20 
Seed Infested 
Average 
14.06 
16.86 
15.50 
7.60 
7.15 
10.85 
41.31 
12.83 
24.71 
35.90 
14.09 
17.30 
8.75 
24.20 
35.44 
24.37 
LOSSES SUSTAINED FROM CHALCIS-FLIES, 1926-29, INCLUSIVE 
In Table 6 it will be seen that during the 4-year period, 1926 to 1929, 
inclusive, determinations of chalcis-fly infestation have been made annually 
from an average of 117 representative alfalfa seed fields; also that the 
average annual infestation was found to be 15.84 per cent. From calcu-
lations based on figures given in Utah Crop Reports2 for 1928 and 1929 
with respect to the number of acres harvested, total production, average 
price, and total value of alfalfa seed, the average annual loss sustained 
by Utah seed growers was $381,000, a 4-year acre average loss of $6.10. 
Headlee3 reports that in 1907 the chalcis-fly destroyed approximately 50 
per cent of the alfalfa-seed in a seed-breeding experiment in Kansas. 
Freeman4 observes that the amount of chalc'is-fly damage varies with 
the season. Seed collected at Yuma, Arizona, in early June, 1910, showed 
a "fly" infestation of 6 per cent; in the same month and locality one year 
later he found the infestation to be 50 per cent. Freeman estimates the 
annual acre loss in Arizona from chalcis-fly to be $12 to $14. 
In 1911 Morrill5 estim~ted that in the Buckeye Valley, Arizona, the de-
struction of alfalfa seed by the chalcis-fly ranged from 30 to 60 per cent, 
imposing a probable annual loss of $300,000. 
According to Swenk8 chalcis-fly damage in southern Red Willow County, 
Nebraska, amounted to practically 80 per cent of the 1911 alfalfa-seed crop. 
In regard to the extent of damage to alfalfa seed by the chalcis-fly, 
UrbahnsT (1914) states that "seed pods collected in different localitIes and 
subjected to examination with a microscope show that the chalcis-fly de-
stroys from 10 to 30 per cent of the seed in the early crops and from 
2Prepared by Frank Andrews, Agricultural Statistician, Bureau Agricultural Economics, 
U. S. D. A. 
sHeadlee, T. J. Insects and other animals injurious to alfalfa. In Kan. Agr . Exp. Sta. 
Bul. 155: 341 (1908) . 
• 4Freeman, G. F. Alfalfa in the Southwest. Ariz. Agr. Exp. Sta. Bul. 73: 297 (1914 ) . 
5Morrill, A. W., Ariz. Hort. Com. Third Ann. Rpt. 1910-11: 27. 
6Swenk, M. H. The principal insects injurious to agriculture during 1911-12. Neb. 
State Ent. Bul. 1: 89-94 (1913). I ' 
7Urbahns, T. D. The chalcis-fly in alfalfa seed. U . S. Dept. Agr. Farmers' Bul. 686: 
5 (1914). 
TABLE 6.-TOTAL PRODUCTION OF ALFALFA-SEED, ITS MARKET VALUE, AND LOSSES DUE TO CHALCIS-FLY IN UTAH 
1926-29, INCLUSIVE 
Total Value 
No. of Range of Average Total Produc- Total Value seed would have Losses due 
Year See~ Samples Infestation Infestation tion of Alfalfa of been except for to 
Examined (Percentage) (Percentage) 'seed* (bushels) Alfalfa-seed * Chalcis-fly Chalcis-fly 
damage 
I 
1926 I 75 0.80 to 38.00 9.13 I 288,000 I $2,488,000 $2,694,000 $246,000 
. 1927 90 0.76 to 36.84 9.75 265,000 
I 
2,465,000 2,731,000 266,000 
I ~ I 1928 123 0.50 to 49.60 I 11.51 110,000 1,265,000 1,429,000 I ·164,000 I 
. 1929 179 1.60 to 62.20 24.37 107,000 931,000 1,231,000 300,000 
Avg.4-yr. 
Period 117 15.84 192,500 $2,021,000 $2,402,000 $381,000 
* See footnote 2 
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20 to 70 per cent of the seeds in the late crops. Sever~l samples were ex-
amined which showed that 85 per cent of the seed had been destroyed by 
this insect. 
"The actual loss per acr e depends upon the market value of the seed 
and upon the yield per acre of the crop. The loss has been observed on 
different farms to var y from $5 to $60 per acre." 
In 1920 Urbahnss makes the following statement with respect to the 
economic importance of the alfalfa-seed chalcis-fly: "The loss to the alfalfa-
seed crop depends upon the total yield and upon the percentage of infesta~ 
tion. 
"This loss frequently varies from 50 to 400 pounds per acre as a result 
of the destructive work of this pest. At an average price of 12 cents per 
pound the loss may then be estimated at from $6 to $48 per acre annually.." 
Carter and Ruggles9 (1925) state that the alfalfa--seed chalcid in certain 
sections of Minnesota is responsible for the destruction of from 70 to 80 
per cent of alfalfa and clover seed. 
HOST PLANTS 
The writer has observed the alfalfa-seed chalcis-fly feeding in the seeds 
of alfalfa (MedMago sativa), yellow Siberian alfalfa (Medicago falcata) , 
red clover (Trifolium pratense), and of crimson clover (Trifolium incar-
natum). 
Yellow Siberian alfalfa (Medicago falcata) , grown in experimental rows 
at the Uintah Basin Alfalfa-seed Substation at Fort Duchesne, begins 
setting seed during the latter part of May and early June, about a month 
earlier than seed ordinarily forms on other varieties of alfalfa in the 
same locality. During the past four seasons the early seed of yellow 
Siberian alfalfa has been found to carry chalcis-fly infestation of about 
75 per cent. 
Examinations have been made of sweet clover seed, both the white (Meli-
lotus alba) and the yellow (Melilotus officinalis) , and of alsike (Trifolium 
hybridum ) and white clover (Trif oLium repens ) . However, in none of these 
seeds was there found any chalcis-fly infestation nor any evidence of its 
having fed in them. 
In addition to the plants mentioned above, Urbahnslo states that the 
following also serve as food plants of the chalcis-fly: "Bur clover (Medicago 
hispida nigra), bur clover (Medicago hispida terebelum) , bur clover (Medi-
cago hispida denticulata ) , Medicago ruthemia, Medicago tunetana, Medi-
Cc('go tuberq tlata, M edicago arabica." 
DISTRIBUTION 
The seed chalcis-fly occurs in all parts of Utah. It has been collected 
wherever alfalfa seed has been found growing--either as a crop or as vol-
unteer seed in orchards, along ditch banks, fence lines, roadways, and on 
waste land. It also occurs in many parts of both the eastern and western 
hemispheres. 
sUrbahns, T. D. The clover a n d alfalfa seed chalcis-fly. U. S. D. A. Dept. Bul. 812: 
5-6 (1920) . 
9Carter, W. and Ruggles, A. G. Common alfalfa insects. Minn. A gr . E xt. Div. Spec. 
Bul. 99: 7-8 (1925). 
lO/bid , foot not e 8. 
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In 1904 Titusll reported that the chalcis-fly had been reared from clover 
heads collected in California, Colorado, District of Columbia, Illinois, Indi-
ana, Kansas, Michigan, Minnesota, Mississippi, New York, Oregon, Rhode 
Island, Vermont, Virginia, and Washington. 
In 1920 Urbahns12 stated that the chalci~-fly had been reported from 
Nebraska and Ohio (1905); New Mexico (1908); Arizona and Texas 
(1909) ; central Utah and Tennessee (1910); Idaho (1911); South Dakota 
and Oklahoma (1913); Missouri (1914); Iowa, Maryland, Massachusetts, 
New Hampshire, Pennsylvania (1915); and Nevada (1917) . Urbahns fur-
ther states that the chalcis-fly was "known to be present in practically 
every locality in the United States where either red clover or alfalfa seed 
is grown to any extent," and that it had been reported in alfalfa seed 
from Siberia (1906), Turkestan (1907), Chile (1908), South Africa (1910) , 
and from Germany (1913). 
DESCRIPTION OF STAGES 
Adult 
The adult chalcis-fly is a small, gnat-like insect about 1/ 12 inch long 
with a 'Ying expanse of about 1/ 9 inch. It is jet-black in color, with the 
D 
A , a."'" ~ 
"Q ". E G 
Figure 2- The alfalfa seed chalcis-fly: A, female ; B, female antenna ; C, male antenna; 
D. eggs, greatly enlarged ; E, anterior view of right larval mandible ; F. larva; 
G. pupa. (Enlarged.) 
UTitus, E. S. G. Some preliminary notes on the clover seed chalcis-fly. In U. S. D. A. 
Div. of Ent. Bul. 44: 77 (1904). 
12Ibid. footnote 8. 
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exception of certain pa~ts of the legs which are yellowish-brown. The 
wings are practically colorless and have but one compound branched vein. 
The male chalcis-fly (Cover cut) is slightly smaller than the female 
(Fig. 2, A). There are 11 joints in the male antennae; on all but the first 
three of these segments there are whorls of rather long, light hairs, and 
most of the joints are more sharply separated from each other than in the 
female. 
In the female antennae there are 10 joints, most of which bear finer and 
shorter hairs than those of the male. The abdomen of the female is larger, 
more closely connected to the thorax, and more pointed at the posterior 
end than in the male. 
The original description of the adult chalcis-fly was made in 1879 by 
Howard/3 In 1909 FolsomH described the various stages of the chalcis-fly. 
Egg 
The egg of the alfalfa-seed chalcid (Fig. 2, D) is too small to be seen 
without the aid of a microscope, its average length being 0.2 mm., or 
about 1/125 inch. The general shape of the egg is elliptical, with one end 
sharply pointed and the other end terminating in a slender stem-like or 
tube-like appendage which is two or three times ,as long as the main body 
of the egg. It is somewhat water-colored and has a plain, smooth surface. 
Larva 
When first hatched from the egg the chalcis-fly larva is approximately 
the same size as the egg although slightly more colored. After feeding has 
begun, the larva becomes somewhat greenish in color; when feeding has 
been completed it is white, with the exception of a pair of brown mandibles. 
The fullgrown larva is a stocky, grub-like worm, almost naked, without 
legs and feet (Fig. 2, F). Its length varies from 1.5 to 2 mm., or about 
1/ 17 to 1/ 13 inch. 
Pupa 
When first formed the pupa is white; upon further development the eyes, 
both compound and simple, become pink, bright red, brown, then dark 
brown, and the abdomen becomes transversely banded with black, giving 
it a grayish appearance; then the thorax and head become pigmented; 
and lastly the entire body becomes jet-black, with the exception of the eyes 
which are dark brown. The WIngs, legs, and antennae are folded closely 
to the body which is encased in a thin transparent pupal skin. The average 
length of the fully developed pupa is 1.9 mm., or approximately 1/ 13 inch 
(Fig. 2, G). 
LIFE HISTORY AND HABITS 
Studies of the life history and observations of the habits of the chalcis-
fly have been made during the past four seasons at the Uintah Basin 
Alfalfa-seed Substation, the elevation of which is 4941 feet. The monthly 
and annual mean temperature and precipitation data at Fort Duchesne, 
where the substation is located, are shown in Tables 7 and 8. 
13Howard, L. O. Report of the Entomologist for 1879. In Rept. U. S. Commissioner of 
Agr.: 196 (1880). 
14 F1,,~lsom, .J. W. The insect pests of clover and alfalfa . III. Agr. Exp. Sta. Bul. 134: 
u.J (1909). 
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TABLE 7.-MoNTHLY AND ANNUAL PRECIPITATION AT FORT DUCHESNE, 
Year 
1926 
1927 
1928 
1929 
Year 
1926 
1927 
1928 
1929 
UTAH (JANUARY 1926, TO D EChlMBER ] 929) (IN CH BS ) 
TABLE 8. MONTHLY AND ANNUAL MEAN TEMPERATURES AT FORT 
DUCHESN E, UTAH , (JANUARY 1926, TO DECE MBER 1929) 
(DEGREES FAHRENHEIT) 
7.69 
5.72 
Annual 
Spring Emergence 
43.5 
44.3 
Chalcis-flies overwinter in the larval or grub stage within the seedcoat 
of infested seeds. With the arrival of warm weather in springtime the 
hibernating larvae pupate, during which stage they change from the larval 
to the adult form while still inside of the seedcoat. Upon the completion 
of this transformation, each "fly" chews a hole through the seedcoat and 
through the pod if the seed is still within it; out of this hole the insect 
emerges. 
For the purpose of determining the time when adult chalcis-flies begin 
to make their appearance in spring and the period during which they con-
tinue to do so, the following procedure has been practiced annually during 
the four years covered by this investigation: "Fly"-infested alfalfa seed has 
been put out in the fall to remain over winter on experimental plats of 
the Uintah Basin Substation. About May 1st trap cages were placed on 
these plats to capture the "flies" as they emerged from the infested seed. 
Beginning early in May seed fields have been swept at 10-day intervals 
throughout the growing season. The results of this work have indicated 
that in the alfalfa seed fields of the Uintah Basin adult "flies" make their 
first appearance from May 1 to 15. Emergence continues until about July 
15. The date of emergence varies, however, with the prevailing spring sea-
son. The earliest emerging chalcis-flies are males, and their numbers usually 
predominate throughout most of the "fly" season. 
Activity After Emergence 
After emerging chalcis-flies crawl or fly about the alfalfa plants. Mating 
takes place almost immediately, and within a few hours eggs are laid, pro-
vided newly-forming seedpods can be found. If these are not available in the 
immediate vicinity, the females fly about in search for them; they may 
travel a considerable distance in an effort to find suitable conditions for 
egg-laying. Chalcis-flies have been found in isolated alfalfa-seed fields 
three miles from any apparent source of infestation. 
Observations made during this investigation indicate that when the 
female chalcis-flies are already in seed fields favorable for oviposition, 
they do not migrate extensively. Instead, they busy themselves among 
the pods, leaves, and bloom of the plants so intently as to be but little 
disturbed even by a human observer. 
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Reaction to Temperature Changes 
The chalcis-fly, in all of its stages, is particularly sensitive to changes 
in temperature. A drop in temperature for a few days prolongs the in-
cubation period of the egg as well as the period of pupation. During the 
warmest part of the day in spring and summer, adult chalcis-flies become 
especially active. However, with a dr'op of temperature the "flies" become 
sluggish or inactive. 
Chalcis-flies are inactive at night and roost in the fields in a similar 
manner to houseflies. 
Egg-laying or Oviposition 
Observations of chalcis-flies during oviposition were made under natural 
field conditions where the insects had developed, emerged, and were oviposiir 
ing without disturbance. It was noted that these insects select newly-form-
ing seeds in which to lay their eggs. Seeds in which the kernel substance is 
in a semi-fluid or jelly-like condition are most suitable. Female "flies" will 
not lay their eggs, in seeds after the kernel material has reached the 
"dough" stage or has begun to harden. 
Seeds suitable for oviposition are selected by the insects following a quick 
and careful examination while crawling about, over, and between the 
pods. Apparently, the "flies" can sense when a seed is in a favorable con-
dition for oviposition and whether or not the particular seed already con-
tains an egg. In dissecting thousands of green seeds, less than 1 per cent 
contained a double infestation or were too far developed at the time of 
oviposition to permit the larvae to complete its feeding before the kernel 
became too hard to chew. 
When a seed for oviposition has been selected the female bends her 
abdomen ventrally and forward, extrudes her stinger-like ovipositor and 
thrusts it through the pod and seedcoat into the soft substance of the 
kernel where the egg is deposited. One individual was observed to, insert 
her ovipositor into seeds six times in 15 minutes before flying away from 
the raceme upon which she was ovipositing. Others were observed to 
oviposit in one hour from five to ten times in seeds on the same raceme. 
The ovipositor was inserted but once at a time, after which the insect 
would withdraw to a shady and somewhat secluded place on the racome 
where it rested and groomed itself for a few minutes. Following this it 
would locate another suitable seed and oviposit again. Egg-laying occurs 
most freely on warm sunny days and during the warmest parts of the day. 
Overwintering 
Chalcis-flies pass the winter in the larval stage within the seedcoats. 
The principal sources for the carry-over of the "flies" from one season 
to the next is (1) in infested seed which has shattered out and fallen to 
the ground either before or during the harvesting of the seed, (2) in chaff 
stacks, (3) in "blowings," and (4) in uncleaned seed. 
In Table 9 it is observed that a 4-year average of 74.26 per cent of 
infested seed produced from first-growth alfalfa in the Uintah Basin 
contained overwintering larvae. In the remaining 25.74 per cent of the 
infested seed, the larvae had transformed into adult "flies," emerging 
from the seed during the same season that the seed was grown. In infested 
seed produced from second-growth alfalfa in which there were overwinter-
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ing larvae, the 4-year average was found to be 83.54 per cent in the Uintah 
Basin and 84.12 per cent in western Millard County. Concurrently with 
the growth of the seed crop in the two districts, 16.46 and 15.88 per cent, 
respectively, of the larvae had transformed and emerged as adult "flies." 
TABLE 9.-0VERWINTERING CHALCrS-FLY LARVAE IN SEED PRODUCED FROM FIRST-
AND SECOND-GROWTH ALFALFA IN THE UINTAH BASIN AND FROM SECOND-
GROWTH IN WESTERN MILLARD COUNTY, ALSO. ADUL"-' "FLIES" EMERG-
ING DURING THE SAME SEASON IN WHIC'H THE SEED WAS GROWN. 
(SEASONS 1926 TO 1929, INCLUSIVE.) 
Year 
1926 
1927 
1928 
1929 
Totals 
Average 
1926 
1927 
1928 
1929 
Totals 
Average 
1926 
1927 
1928 
1929 
,Totals 
Average 
No. of 
Fields 
Sampled 
No. of 
Seeds 
Examined 
Percentage 
Infested I "Flies" I Containing Over-
Emerged wintering Larvae 
First-Growth Alfalfa, U intah Basin 
14 14;341 
27 28,950 
20 20,000 
33 33,000 
94 96,291 
Second-Growth AJfalfa, 
20 21,034 ! 
19 19,725 I 
32 32,000 1 
30 30,000 I 
101 102',761 1 
8.64 43.74 I 
10.40 16.25 I 
8.77 34.91 I 
31.90 24.81 ' 
17.16 25.74 ! 
22.18 16.46 
Western MiJJard County 
5.10 
10.42 
7.50 
24.71 
12.60 
I 16.20 I , 17.51 I 21.13 I 
! 13.95 I 
1 I 
I 15.88 I 
56.26 
83.75 
65.09 
75.19 
74.26 
72.14 
87.61 
82.12 
87.98 
85.54 
83.80 
82.49 
78.87 
86.05 
84.12 
From field samples of alfalfa seed collected during the fall of 1926, 
11,745 chalcids emerged in traps in the laboratory. Of this number, 98.09 
per cent emerged during the spring and summer of 1927 and 1.91 per cent 
carried over the following summer and the second winter, emerging during 
the summer of 1928. 
BREEDING CAGE WORK 
During the first two seasons of this investigation several types and sizes 
of breeding cages in which to breed chalcis-flies were tried. Of the' cages 
tried, two proved satisfactory for the purposes desired. One type of the 
latter was made from pyralin or automoblie celluloid. It was approximately 
5 inches in diameter and 10 inches high, with cloth ends and two side 
ventilators of cloth. The other type was made from 40-mesh brass screen 
and was about 3 inches in diameter and 5.5 inches high: 
Each breeding cage was placed over a selected single alfalfa stem bearing 
a number of artificially tripped flower-clusters and no seedpods. If any 
THE ALFALFA-SEED CHALCIS-FLY IN UTAH, 1926-29, INCLUSIVE 15 
of the latter had begun to form on the selected stem they were cut off. The 
cage was supported over the stem by means of a wooden stake 2 x 2 x 36 
inches. 
When the development of the pods within the breeding cages had pro-
gressed to the apparent favorable stage for oviposition, captive "flies" 
were put into the cages for a period of about 10 hours, after which the 
cage containing the chalcids would be removed and the foliage of the stem 
carefully examined for the purpose of dislodging any insects which might 
have remained in it. Following this a new cage would be arranged over 
the alfalfa stem to prevent further insect infestation. This permitted know-
ing within 8 or 10 hours when eggs were laid in any particular cage; at 
any desired time-interval some of the seeds from a cage could be dissected 
under a binocular microscope to determine the infestation and stage of' 
development of the insect. 
Eggs 
Number of Eggs Produced. Several attempts have been made during this 
study to ascertain the number of eggs laid by individual chalcis-flies, but 
as yet no satisfactory data have been obtained regarding this. The chief 
difficulty was to correlate an available supply of seeds within the breeding 
cages in the proper stage of development for egg-laying and the time when 
the insects were ready to oviposit. . 
FQr the purpose of ascertaining the potential fecundity of chalcis-flies, 
50 gravid females fed in captivity for 48 hours were dissected under a 
binocular microscope and the eggs contained in them counted. In various 
individuals dissected the number of eggs was found to range from 24 to 66, 
with an average of 42.24. 
All of the eggs found in dissected females were more or less uniform in 
shape and size and were approximately of the same size and shape as eggs 
which had been laid in the normal manner. 
Incu bation Period. Under weather conditions prevailing at Fort Duchesne 
during July and August of the years 1927, 1928, and 1929, incubation records 
for a total of 451 eggs were obtained from breeding cages. The length of 
time from oviposition to hatching was found to vary from three to six 
days; 9.7 per cent of the eggs hatched in three days; 68.07 per cent in 
four days; 21.26 per cent in five days, and 0.8 per cent hatched in six 
days. Four days was the time when the greatest number of eggs hatched. 
Larvae 
T-ime of Appearance. Chalcis-fly larvae make their appearance in the 
alfalfa-seed fields within about a week after the pods have begun to curl. 
In Utah the date varies somewhat from year to year, depending upon the 
season. In average seasons, however, this date falls between June 20 and 
July 1. The earliest larvae observed in breeding cages at Fort Duchesne 
appeared on June 25, 1928. These cages were set in a seed field under 
average conditions. Volunteer alfalfa plants, scattered here and there, us-
ually set seed several days earlier than do those in the average field of 
crop seed; likewise, "fly" larvae make their earliest appearance in the 
seed of volunteer alfalfa. 
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Feeding. Shortly after hatching the larva begins feeding upon the semi-
liquid or jelly-like albumen of the developing seed kernel. Apparently~ 
feeding at first does not seriously interfere with the growth of the seed. 
Length of Feeding Period. After feeding has once begun it progresses 
more or less rapidly, and in 10 to 15. days the entire seed kernel has been 
consumed. The average feeding period of 339 larvae bred in the experimental 
breeding cages at Fort Duchesne was 10.5 days. 
Pupae 
After the larvae have finished feeding they may remain in an apparently 
unchanged condition within the hollow seedcoat for a few days or for sev-
eral months, seemingly depending upon certain environmental conditions. 
Breeding cage records have been obtained wherein some of the larvae which 
hatched from eggs laid the same day in pods on the same alfalfa stem 
pupated and emerged as adult "flies" within ten days or two weeks aft~r 
the completion of feeding, while others of these larvae hibernated over-
winter and emerged as adults the following May. 
Summer Brood. If conditions are such as to induce the larvae to pupate 
in summer instead of hibernating over winter, they usually begin to do so 
within a few days after feeding has been completed. Pupation takes place 
normally within t11e seedcoat. Records of pupating larvae kept in the 
laboratory during July and August showed that the length of the pupal 
period ranged from 8 to 16 days, with an average of 11.8 days. Under 
normal field conditions where the insect has remained undisturbed the 
pupation period is evidently somewhat shorter, ranging from about 7 to 
10 days in midsummer. 
Overwintering Brood. The length of the pupal period of 900 overwinter-
ing larvae kept in the laboratory ranged from 8 to 21 days, with an average 
of 16 days. 
Transformation from the pupal to the adult stage also takes place within 
the seedcoat. The newly-transformed "fly" chews an irregularly r~und 
hole through the seedcoat and the pod and then crawls out. 
Length of the Period from Egg to Adu,lt Emergence. The length of time 
from eggs to the emergence 'of adult "flies" in breeding-cages averaged 23 
days. 
When the larvae were taken from the breeding-cages and out of the 
seedcoats and allowed to pupate in the laboratory, the period from egg to 
emerged adult varied from 19 to 41 days, with an average of 26.5 days. 
Length of Adult Life. The majority of chalcis-flies confined in the 
breeding-cages lived but two or three days, and usually all were dead afte·r 
ten days to two weeks. It is probable that these insects live longer under 
natural conditions in the field. 
Number of Broods 
The overwintering brood of chalcis-flies makes its appearance in the 
fields of the Uintah Basin during May, June, and early ·July. Eggs are 
laid as soon as there i~ any alfalfa seed to be found by the "flies." The 
first brood to be developed from crop seed begins to emerge about July 
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20; second-brood "flies" begin to make their appearance about a month 
later. 
Three generations of larvae have been produced in the breeding-cages; 
however, under average field conditions there are but two complete broods 
and a partial third brood of larvae. The time of emergence of individual 
chalcids and of the various broods is so variable that there is considerable 
overlapping of the broods. In consequence of this the various broods are 
not distinct but more or less continuous. 
CHALCIS-FLY POPULATION IN SEED FIELDS 
Records of field sweepings made in seed fields of the Uintah Basin at 
10-day intervals during the summers of 1926 to 1929 indicate that in years 
of average climatic conditions chalcis-flies make their first appearance dur-
ing the first two w~ks of May. There is a gradual increase in the number 
of "flies" from this time on as the season advances, with the exception of 
a slight drop about the time of the emergence of the first-brood "flies,'" 
to maximum numbers near cutting time of the seed. Numbers diminish 
after the nights turn cold, and after the first frosts of fall the "flies" 
disappear from the fields for that season. 
Figures 3, 4, 5, and 6 indicate the relative number of chalcis-flies caught 
in sweeping the same seed fields on corresponding 10-day intervals during 
the growing seasons of the 4-year period of investigation. 
'Jf\.,o 
10, 
i&or, 
I"" 
Figure 3- Adult chalcis-fly population in alfalfa seed fields of the Uintah Basin during the 
. summer of 1926. (Figures at left indicate average number of flies caught per 
field swept.) 
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Figure "- Adult chalcis-fly population in alfalfa seed fields of the Uintah Basin, summer of 
1927. (Figures at left indicate average number of flies caught per field swept.) 
SUGGESTIONS FOR PREVENTION AND CONTROL 
Prevention 
The two most important factors in the prevention of chalcis-fly infesta-
tion are (1) the absence of infested seed from the fields and (2) the de-
truction of such seed after getting into the fields. 
Clean Seed. When planting alfalfa seed it is advisable to use only good 
recleaned seed. In recleaning alfalfa seed most of that which is "fly"-in-
fested is removed. Screenings and "blowings" from recleaned seed usually 
·contain myriads of chalcis-flies in various stages of development; when 
sown in the fields these insects have opportunity of escaping to infest 
the seed crop. By proper grinding, "screenings" and "blowings" may be 
converted into palatable stock meal. If such material is not fed to farm 
animals or composted for fertilizer, then it should be burned or buried at 
least one foot in depth. If it is necessary to plant seed which has not been 
recleaned, it should at least be held over one summer in seamless bags. 
By so doing practically all of the chalcis-flies will emerge and die in the 
bags. The "flies" can pass through the meshes of most burlap bags. 
Chaff Stacks. Because of its lighter weight in comparison with that 
of normal seed much of the infested seed during threshing is blown out 
with the chaff (Table 1). Unless chaff stacks are either fed to stock, 
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Figure 5-Adult chalcis-fly population in alfalfa seed fields of the Uintah Basin, summer 
of 1928. (Figures at left indicate average number of f lies caught per field swept.) 
composted for fertilizer, or burned, the larvae hibernate in them to trans-
form and emerge as adult chalcis-flies during spring and summer. 
In the Uintah Basin during May and June, 1926, cage traps were put 
out in, and on, chaff stacks for the purpose of ascertaining the number 
of chalcis-flies emerging. In one of the traps, covering approximately 20 
cubic feet of chaff, 407 chalcis-flies were caught. If emergence at the 
same rate occurred over the entire stack (approximately 30 x 15 x10 feet), 
then 91,575 "flies" would have emerged from it. It is thus. decidedly detri-
mental, in years of average climatic conditions, to allow chaff-stacks to 
remain in seed fields after May 1st. In years with earlier spring seasons 
chaff stacks should be disposed of correspondingly earlier. 
V olunteer Alfalfa. Volunteer alfalfa which grows along ditch banks, 
fence lines, roadways, and on waste land should be prevented from going 
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Figure 6- Adult chalcis-fly population in alfalfa seed fields of the Uintah Basin, summer 
of 1929. (Figures at left indicate average number of flies caught per field swept. ) 
to seed by timely cutting, pasturing, or burning. Chalcis-flies usually find 
upon volunteer alfalfa the earliest seed of the season in which to lay· 
their eggs. It is not uncommon to find individual alfalfa plants bearing 
simultaneously seed in all stages of development-from blossoms to ripened 
seed. This provides the "flies" with . highly favorable breeding conditions. 
Three broods of chalcids often develop during the growing season in volun-
teer alfalfa seed. Volunteer alfalfa provides also a large carry-over 
of "fliM" from one year to the next through the production of infested 
seed which may either shatter out and fall to the ground or remain on the 
stems over winter, the "flies" emerging during the following spring. 
Uniform Setting and Ripening of S eed. The development of the crop 
should be managed in such way that the seed will go into the pod a s quickly 
and ripen as uniformly as possible. The time during which the chalcis.-flies 
can lay their eggs will thus be reduced and a smaller percentage of the 
seed will become infested. If the development of the crop is such that there 
is seed formation extending over a long period of time, with two or three 
distinct sets of seed produced on the same plants, then favorable breeding 
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conditions are provided. Thus, the shorter the period of seed development, 
the more limited the egg-laying opportunities. 
Harvesting. From the standpoint of "fly" preyention it is also important 
that the seed crop be cut at the right time and before the seed begins 
to shatter. Cutting and hauling the seed in the most efficient manner is 
highly desirable. This means less waste seed left in the fields for the 
emergence of chalcis-flies during the following spring. 
Control 
After the seed crop has been harvested, even with all possible preventive 
measures, there will be some shattered infested seed left in the field. This 
infested seed should be destroyed to prevent "fly" emergence. The follow-
ing recommendations are suggested: 
Burying Infested Alfalfa Seed. In tests conducted at the Uintah Basin 
Alfalfa-Seed Substation during 1926, 1927, 1928, and 1929, individual plats 
were infested with the same amount of alfalfa seed "blowings" buried at 
various depths in a medium sandy loam soil; a trap cage was placed over 
each plat. The experiment was replicated five times each year and a daily 
record kept of the number of "flies" emerging and entering the traps. A 
summary of these results is found in Table 10. It is noted that if the number 
of "flies" emerging from the plats not covered with soil be taken as checks, 
then 45 per cent of the insects were killed when covered 0.5 inch, and 97.65 
per cent when covered to a depth of 2.5 inches. 
TABLE 10.-SUMMARY OF RESULTS OF FOUR SEASONS' EXPERIMENTS PERFORMEID 
UNDER FIELD CONDITIONS AT THE UrNTAH BASIN ALFALFA-SEEID SUBSTA-
TION TO ASCERTAIN THE EFFECT OF COVERING INFESTED SEED UPON 
EMERGENCE OF HmERNATING CHALCIS-FLIES CONTAINED IN IT. 
Total No. of Chalcis-flies Which Emerged When Covered with 
Year 
a Medium Sandy-Loam Soil at Specified Depths 
Not I 0.5 Inch 1 Inch /1.5 Inches I 2 Inches I Covered 12.5 Inches 
1926 I 821 I 708 345 I 242 I 10 I 11 1927 
I 
7,932 2,625 1,676 726 I 935 
I 
340 
1928 4,450 
\ 
4,702 2,973 I 1,874 1,422 43 1929 19,573 9,967 5,070 2,502 I 639 475 
Total I 32,776 I 18,002 10,064 5,344 I 3,006 869 
Percentage I ' I I Killed I 0 45.08 69.29 83.70 90.83 97.65 
Cultivation. From the summarized results in Table 10 an index is ob-
tained concerning the possibilities of cultivation as one method for con-
trolling the chalcis-fly . . If an alfalfa seed field can be cultivated so as 
to bury the shattered seed at least 2 inches, then cultivation becomes a 
decidedly important factor in "fly" control. 
In an experiment designed to test the practicability of cultivation in 
the control of the alfalfa-seed chalcis-fly, a 1/ 10-acre plat of alfalfa located 
at the Uintah Basin Alfalfa-seed Substation was heavily infested with 
chalcis-flies by sowing alfalfa-seed "blowings" over the surface. It was 
then divided into 18 plats, each one of which was 53.5 by 4.5 feet. (Fig. 7.) 
Figure 7 indicates the plat arrangements and individual treatment given. 
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Figure 7- Diagram of an experiment performed at the Uintah Basin Alfalfa-seed Substation 
to test the value of cultivation as a factor in the control of the alfalfa-seed 
chalcis-fly. D, disk harrowed; S, spring-tooth harrowed ; C, checks, with no 
treatments; Irrigated- in May. 
Six of the plats received fall cultivation, six were cultivated in the spring, 
and six plats were uncultivated and served as checks. 
Fall cultivation was as follows: Plats 1, 4, and 7, w.ere disk-harrowed 
and Plats 2, 5, and 8 were spring-tooth-harrowed. Spring cultivation was 
given in early May when Plats 10, 13, and 16 were disk-harrowed and 
Plats 11, 14, and 17 were spring-tooth-harrowed. Following the fall and 
spring cultivation the plats were smoothed down with a leveler. Plats 
3, 6, 9, 12, 15, and 18 were left uncultivated to serve as checks. Plats 
10 to 18, inclusive, were irrigated two days after the cultivation. 
After the completion of the spring cultivation and irrigation three trap 
cages, each covering 6 square feet of surface, were placed on each one of 
the 18 plats to entrap emerging insects. 
Summaries of the emergence of chalcis-flies into the trap cages on 
the various plats during the two years (1928 and 1929) are indicated in 
Tables 11 and 12. 
The total number of chalcis-flies caught in the cages on the plats which 
had been disk-harrowed in the fall was 69.49 per cent of the total caught 
from the uncultivated plats. Accordingly, 30.51 per cent of the "flies" had 
been destroyed, apparently as a result of the disk-harrowing and 36.65 
per cent as a result of the spring-tooth harrowing which had been done in 
the fall. 
With respect to emergence from the spring treatments, using again the 
emergence from the untreated pJats, Nos. 3, 6, and 9, as the basis of com-
parison and for making the calculations, it is noted from Table 12 that 
84.8 per cent of the "flies" on the plats which were disk-harrowed and 
irrigated in the spring were destroyed, evidently as a result of this 
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TABLE l1.-CHALCIS-FLY EMERGENCE INTO 27 TRAP CAGES ON ALFALFA PLATS, 
18 OF WHICH WERE CULTIVATED IN THE FALL AND 9 LEFT UNTREATED 
. TO SERVE AS CHooKS (1928, 1929) (FALL TREATMENTS.) 
Disk-Harrowed Spring-tooth H arrowed U ncultiva ted 
'P lat I I "Flies" Cage Emerged I I " Flies" I Plat Cage Emerged P lat I I " Flies" Cage Emerged 
1 
I 
A 120 
I 
2 A 
I 
87 I 3 I 
A I 186 
. B 140 B 311 I B I 
171 
C 116 C 60 I 
I 
C 165 
I 4 A 123 5 A 
129 6 A 189 
B I 231 B 
141 I B 218 
C 188 C 168 I I C 183 
I I 
I 
7 A 149 
I 
8 A 87 9 A I 318 
I B 165 B 168 I 
B I 368 
C 194 C 149 I C I 254 
Totals 1426 1300 2052 
P ctg. 
Killed 30.51 36.65 o 
TABLE 12.-CHALCI8-FLY EMERGENCE INTO 27 TRAP CAGES ON ALFALFA PLATS, 
18 OF WHICH WERE CULTIVATED AND ALL IRRIGATED IN THE SPRING 
(1928, 1929) (SPRING TREATMENTS!.) 
Disk-Harrowed 
and Irrigated I Sp ring -tooth Harrowed I a nd Irr igated Uncult ivated and Irrigated 
Plat I Cag e I 
-1°~~1 
13 
16 
Totals 
Pctge. 
Killed 
I 
~ I 
i I 
" Flies" I 
Emerged 
36 
39 
72 
24 
27 
45 
18 
24 
27 
312 
84.80 
Plat 
11 
14 
17 
Cage 
A 
B 
C 
A 
B 
C 
A 
B 
G 
" Flies" I 
Emerged 
35 \ 52 
86 I 
27 
27 
29 
9 
24 
52 
341 
83.38 
Plat 
12 
15 
18 
Cage 
A 
B 
C 
A 
B 
C 
A 
B 
C 
I 
" Flies:' 
Emerged 
I 96-
I 123 
I 60 
I 
I 
I 
63 
134 
143 
23 
51 
56 
749 
treatment. Likewise, 83.38 per cent of the insects were destroyed by the 
spring-tooth harrowing followed by irrigation in the spring. 
It is noted also that only 749 "flies" were captured in the nine cages 
on Plats 12, 15, and 18, where the only t reatment was one spr ing irrigation, 
whereas 2052 "flies" were captured from the untreated Plats, 3, 6, and 9. 
It would appear, therefore, that as a result o~ no other treatment than one 
spring irrigation 63.5 per cent of the "flies" were destroyed. Such a con-
clusion, however, is improbable since much of the "blowings" were on the 
surface of the uncultivated plats; hence, at the time the plats were irri-
gated some of the blowings were floated about by the water, giving an 
uneven distribution; and some were carried from these particular plats to 
the cultivated ones. However, on the cultivated plats, most of the "blowings" 
had been covered by cultivation and few, if any, were carried off by the 
water. This experiment, therefore, does not show the effect of irrigation 
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on the emergence of "flies" from infested seed lying on the surface of the 
ground. 
On those cultivated plats irrigated following cultivation the surface soil 
became more or less compact, as it dried, making it more difficult for the 
"flies" to penetrate when they emerged from the buried seed. 
B urning. In May, 1929, in cooperation with the J. G. Peppard Se~d Com-
pany/5 a burning test was made at Roosevelt, the purpose of which was 
to ascertain something of the effect on hibernating chalcis-fly larvae from 
burning over infested alfalfa seed. Nine plats, each 2 by 6 feet, were 
arranged and over their surface "fly" -infested alfalfa-seed "blowings" 
were spread as follows: Plats 1 and 2, 6 quarts, covering the ground to 
a depth of approximately 0.25 inch; Plats 4 and 5, 3 quarts; and Plats 7 
and 8, 1.5 quarts. The plats were then burned over once with a Dominion 
Stubble Burner, following which 6, 3, and 1.5 quarts of the "blowings" were 
spread over the surface of Plats 3, 6, and 9, respectively, each serving as 
a check for the three different amounts of "blowings" used. Since there 
were twice as many burned as unburned plats, except for the effects of 
burning, the total "fly" emergence from the former would be expected 
to be twice that from the latter. Following the burning and the appli-
cation of "blowings" on the check plats, a trap cage was placed on each 
plat for the purpose of capturing the chalcis-flies which might emerge. 
A daily record was kept of the number of emerging "flies." A summary 
of the emergence from burned and unburned plats, respectively, is given 
in Table 13. 
TABLE 13.-RESULTS OBTAINED DURING THE SPRING AND SUMMER OF 1929 OF A 
TEST PERFORMED AT ROOSEVELT, TO DETERMINE THE EFFECT ON HmERNAT-
ING CHALCIS-FLY LARVAE OF BURNING OVER INFESTED ALFALFA SEED 
WITH A BURNING MACHINE. RATIO OF THE NUMBER OF BURNED 
PLATS TO UNBURNED PLATS WAS 2 TO 1, RESPECTIVELY. 
Amount of No. of "Flies" Emerging 
Plat No. "Blowings" 
Used (Qts.) Burned Plats Unburned Plats 
1 6 3419 
2 6 154 
3 6 15,758 
Total I 3573 15,758 
Percentage Killed I 88.67 0 
4 3 
I 
605 
5 3 913 
6 3 7009 
Total 1518 7009 
Percentage Killed 89.17 0 
7 1.5 323 
8 1.5 45 
9 1.5 2438 
Total 368 2438 
Percentage Killed 92.45 0 
Grand Total ...................... 5459 25,205 
Percentage of Grand Total Killed ... 89.18 0 
15C. H. Wilkinson, local manager of J. G. Peppard Seed Company, gave special assist-
ance in this experiment. 
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While driving over the plats the burning machine was unavoidably 
stopped on 'Plat 2, with the result that this plat was subjected to the burning 
process for several minutes. This accounts for the wide variation in the 
number of "flies" emerging from Plats 1 and 2, respectively. If Plats 1, 
2, and 3 are omitted from the calculations bec,ause of this irregularity then 
the "flies" killed in the other burned plats becomes 90.02 per cent instead 
of 89.18 per cent, which is the actual emergence under the conditions of the 
test. 
While these data on burning ::ire limited in scope and further t ests 
are needed to determine its efficiency together with information on acre 
costs and practicability, yet the results of this test indicate the possibilities 
in burning as one means of controlling the chalcis-fly. When 90 per cent 
of the insects were destroyed with the seeds several layers deep on the 
ground, as in two-thirds of the plats in this test, it is probable that a 
still higher percentage of destruction would be obtained by burning over 
a field having only a natural infestation. 
The best time for burning the seed fields is in the fall, as soon as pr~cti­
cal after removing the crop from the land. At this time of year the litter 
in the fields is usually more readily burned and the shattered seed has 
not had time to become partially buried in the debris and soil. 
GROWTH OF ALFALFA TO LEAVE FOR SEED 
The practice of seed growers in various districts of the state with re-
spect to the growth of alfalfa left for producing the seed crop has been more 
or less variable. During the past four years in the Uintah Basin alfalfa 
seed has been produced from both first- and second-growth alfalfa. In 
Millard County, and in most of the ot her alfalfa-seed sections of the state 
during the same period, more than 95 per cent of the seed has been pro-
duced from second-growth alfalfa. 
Annual findings, with respect to chalcis-fly infestation in alfalfa-seed 
produced from first- and from second-gro'wth alfalfa, after cutting the 
first-growth for hay or using for pasture, for the 4-year period, 1926-29, 
inclusiv~, are presented in Tables 14 and 15. 
In comparing the results of seed examination (Tables 14 and 15), it 
will be noted that in the Uintah Basin, where seed has been produced 
from both first- and second-growth alfalfa, except in pastured fields, the 
average "fly" infestation in seed from the first-growth, was found to be 
consistently less than in that which was produced from second-growth. 
The first-growth alfalfa in the pastured fields had been pastured closely 
TABLE 14.-CHALCIS-FLY INFESTATION IN SEED PRODUCED FROM FIRST-GROWTH 
ALFALFA IN THE UINTAH BASIN. AVERAGE ANNUAL INFESTATION 
AND AVERAGE FOR THE 4-YEAR PERIOD, 1926-29, INCLUSIVE 
I No. Examined Percentage Infestation 
Year 
Field Samples I Seeds Range Average 
1926 
I 
14 14,341 2.00 to 14.52 8.64 
1927 27 28,950 2.00 to 24.50 10.40 
1928 20 20,000 3.00 to 20.00 8.77 
1929 33 33,000 12.70 to 60.10 31.90 
4-yr. Per. I 94 96,291 2'.00 to 60.10 17.16 
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TABLE 15.-CHALCIS-FLY INFESTATION IN SEED PRODUCED FROM SECOKD-
GROWTH ALFALFA IN THE UINTAH BASIN AND IN WESTERN MILLARD 
COUNTY AFTER THE FmST-GROWTH HAD BElEN CUT FOR HAY. 
AVERAGE ANNUAL INFESTATION AND AVERAGE FOR THE 
4-YEAR PERIOD, 1926-29, INCLUSIVE 
Year 
1926 
1927 
1928 
1929 
4-yr. Per. 
1926 
1927 
1928 
1929 
4-yr. Per. 
1926 
1927 
1928 
1929 
4-yr. Per. 
I No. Examined Percentage Infestation 
Field Samples Seeds 
First-Growth Cut for 
20 
8 
22 
17 
67 
22,495 
8,439 
22,000 
17,000 
69,934 
Range 
Hay, Uintah Basin 
3.40 to 38.00 
1.91 to 36.84 
7.10 to 49.60 
27.30 to 54.90 
1.91 to 54.90 
First-Growth Pastured, Uintah Basin 
9 9,614 3.00 to 15.92 
3 3,240 3.06 to 17.48 
2 2,000 4.00 to 6.60 
7 7,000 17.80 to 39.10 
21 21,854 3.00 to 39.10 
First-Growth Cut for Hay, Western Millard County 
20 21,034 0.80 to 11.52 
19 19,727 1.77 to 32.06 
32 32,000 1.00 to 32.80 
30 30,000 5.80 to 42.40 
101 102,761 0.80 to 42.40 
Average 
14.52 
13.13 
23.14 
44.86 
24.58 
8.23 
9.97 
5.30 
29.40 
14.99 
5.10 
10.42 
7.50 
24.71 
12.60 
with sheep. On the other hand, in Millard County, where seed was pro-
duced almost exclusively from second-growth alfalfa after the first-growth 
had been cut for hay, the "fly" infestation was found to be consistently 
less than in seed from first-growth alfalfa produced in the Uintah Basin. 
Whenever seed was produced from second-growth alfalfa adjoining first-
growth, the former was invariably found to be more heavily infested than 
the latter. This is because the seed of first-growth alfalfa provides suitable 
conditions for the production of an early brood of "flies," which upon emerg-
ence migrate to the seed of the second-growth alfalfa where they find con-
ditions much more favorable for oviposition than exist in the seed of 
first-growth alfalfa. Since there is a larger first brood than there was of 
the overwintering brood of "flies" to lay eggs, the result is that a greater 
percentage of the seed of the second-growth becomes infested. 
From the foregoing results and observations it is evident that if chal-
cis-fly infestation is t o be kept at a minimum it is necessary for seed growers 
to reduce as much as possible the egg-laying opportunities of chalcis-flies. 
This may be best accomplished by all seed growers in a seed section uniting 
in the adoption of a uniform practice with respect to the particular growth 
of alfalfa which is to be left for the production of the seed crop. When no 
seed is produced from first-growth alfalfa, ovipositing opportunities of the 
overwintered brood of "flies" are greatly reduced. 
If there are other and more important considerations for the production 
of seed from first-growth alfalfa than the control of chalcis-fly, all growers 
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should select first-growth. Under th~se conditions "flies" are provided with 
more favorable conditions for egg-laying than where seed is grown from 
second-growth only. This is because of the fact that on first-growth alfalfa 
young pods usually continu~ to form throughout the growing season, thus 
providing more or less continuous ovipositing opportunities for the chalcids. 
Seed from either first- or second-growth alfalfa, when grown exclusively, 
provides a shorter breeding season for the "flies" than when part of the 
crop is grown from first- and part from second-growth. 
COOPERATION 
Control of the chalcis-fly is a problem demanding the united effort of all 
seed growers. It is impossible for individual growers to properly control this 
seed pest even in their own fields without the cooperation of all other 
growers in the district. This is because the chalcis-flies migrate from fields 
where conditions may not be suitable to those where the stage of seed 
development is more favorable for oviposition. Table 16 illustrates this 
point. It shows the annual comparative infestation during the 4-year period, 
1926-29, inclusive, found in two alfalfa-seed fields. One of these fields 
received no attention for chalcis-fly control; even the chaff stacks from 
the preceding season's crop remained throughout the summer in this field. 
To the second field was applied practically every known method for the 
prevention and control of the chalcis-fly. These two fields, located in the 
Uintah Basin, were separated by an approximate distance of 40 rods. 
In Field No. 1 the first-growth alfalfa was left annually for the production 
of seed, :whereas in Field No. 2 seed was produced from second-growth. 
TABLE 16.-Co.MPARATIVE INFESTATION IN TWO. NEIGHBORING ALFALFA-SEED 
FIELDS, ONE o.F WHICH WAS NEGLECTED FROM THE STANDPOINT o.F 
. PREVENTION AND CONTROL OF CHALCIS-FLY AND THE OTHER 
Year 
1926 
1927 
1928 
1929 
Avg. (4-yr.) 
GIVEN SPECIAL TREATMENT 
Percentage Infestation in 
Field No.1, with seed from I 
first-growth and no treatment 
I 11.66 
I 10.05 
I 3.50 (heavy yield) I 36.50 
I 14.42 
PARASITES 
Field No.2, with seed from 
second-growth and treatments 
13.80 
12.77 
34.60 (poor yield) 
42.80 
29.00 
During this investigation four species of parasites have been found at-
tacking the alfalfa-seed chalcis-fly. These parasites have been determined 
by Gahan16 as Eutelus bruchophagi Gahan, Liodontomerus perplexus Gahan, 
Habrocytus medicaginis Gahan, and Eupelminus saltator Lind. In certain 
respects the parasites are somewhat similar to the alfalfa-seed chalcis-fly, 
yet in other respects they are dissimilar. These parasites and the alfalfa-
seed chalcis-fly ' belong to the superfamily Chalcidoidea of the order Hymen-
optera. 
16A. B. Gahan, Entomologist, U. S. Bureau of Entomology. 
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Female parasites insert their eggs into soft alfalfa seeds containing larvae 
or occasionally pupae of the chalcis-fly. One egg only is ordinarily inserted 
into an infested alfalfa seed. Upon hatching from the eggs, the young 
parasitic larvae begin feeding upon the larvae of the seed chalcid. Feeding 
proceeds until the entire body of the host, excepting its jaws, are de- . 
voured by the parasite. After feeding has been completed, · the parasitic 
larvae may pupate and transform within a f ew days into the adult stage, 
or they may hibernate and pass through the winter as larvae to pupate 
and transform during the following spring or summer. The time of pupa-
tion and transformation, whether it follows shortly after feeding has been 
completed or whether it occurs during the next spring or summer, seems 
to be determined by certain temperature and moisture relationships. Pupa-
tion and transformation take place inside of the seedcoat and the newly-
transformed adult parasite gnaws a hole in the seedcoat and in the pod 
through which it escapes. There are at least two annual broods of parasites 
in Utah. 
General Description of Parasites 
E utelus bruchophagi Gahan 
The parasite E utelus bruchophagi usually begins to emerge somewhat 
earlier in the . spring than does either Liodon tomerus per plexus or the 
alfalfa-seed chalcis-fly. 
The male Eutelus bruchophagi is smaller than either the alfalfa-seed 
chalcis-fly or any other of the parasites thus far found during this investi-
gation. The body is a bright metallic green; antennae yellow with the 
club or distal end, black; eyes brown; legs yellow. 
The female is somewhat similar in size and general shape to that of the 
alfalfa-seed chalcid; the body is usually of a darker green color than in 
the male; broad head with dark brown eyes and antennae; legs dark 
brownish or reddish-brown with feet of a paler color. 
Liodontomerus perplexus Gahan 
. The male Liodontomerus per1Jlexus is smaller than the female of ' this 
species and nearer the size of the female of E utelus bruchophagi. The gen-
eral body color is a bright blue-green; eyes and antennae dark brown; 
upper parts of legs darker green than body, extremities yellowish. 
The female of this species is usually somewhat larger than any of the 
other parasites encountered in this study; the head and thorax are brassy-
green in color with the abdomen brownish or brownish-green; eyes, anten-
nae, and legs similar to those of the male; ovipositor prominent and about 
two-thirds the length of the abdomen. . 
Habrocytus medicaginis Gahan 
The male of H abrocytus medicaginis has not been collected during the 
present investigation. 
The female is approximately the same size as the female of Eutelus 
bruchophagi which H. medicaginis also resembles in other general respects; 
the body color is usual1y a bluish or bronzy green; head broader than long; 
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antennae brown; upper parts of legs similar in color to that of the body, 
with lower parts yellowish. 
Eutelus' bruchopha,gi, Liodontomerus perplex~U}, and H abrocytus medi-
caginis are described . scientifically by Gahan17• Urbahns1s/ 9 gives an account 
of the life history of each. 
70 
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Figure 8-Percentage comparison of parasites in chalcis-fly populations caught in alfalfa-
seed fields of the Uintah Basin during growing seasons and of parasites which 
emerged after overwintering in seed samples collected from the same fields. Sea-
sons 1926-1929, inclusive. 
Black- percentage parasites caught during growing seasons. 
White--percentage parasites 'Yhich emerged from field samples. 
17Gahan, A. B. Descriptions of new genera and species with notes on parasitic Hymen-
optera. In Proc. U. S. Nat. Mus. Vol. 48: 159-164 (1915). Descriptions of some new 
parasitic Hymenoptera. In Proc . . U. S. Nat Mus. Vol. 53: 212-213 (1917). 
18Urbahns, T. ' D. Life-history observations on four recently described parasites of 
Br'ILchophag'ILs f'ILnebris. 'In U. S. D. A. Jour. Agr. Rsch., Vol. 16, No.6: 165-169, 171-172 (1919). 
19Urbahns, T. D. Life history of H abrocytus medicaginis, a recently described parasite 
of the chalcis-fly in alfalfa-seed. In U. S. Jour. Agr. RSl}h., Vo1. 7, No.4: 147-154 (1916). 
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TABLE 17.-PARASITISM OF THE ALFALFA-SEED CHALCIS-FLY, 
1926 TO 1929, INCLUSIVE 
Locality 
Millard County (W) 
Uintah Basin .... . . . 
Uintah Basin .. . ... . 
Uintah Basin .....•. 
Uintah Basin ...... . 
Uintah Basin ... . .. . 
Uintah Basin ...... . 
Total Uintah Basin .. 
Grand Total (State) 
Boxelder County .... 
Cache County ....... 
Goshen Valley ..... 
Milford Valley ...... 
Millard County (W) . 
Miscellaneous ...... 
U intah Basin ....... 
Uintah Basin ..... . 
1 
No. of ° 1 1 Number Segregated 
Fields Rep- Growth of Alfalfa Seed I I 
resented Alfalfa Chalcis-flieE Parasites Total 
1926 
11 I 2d I 700 
6 1st I 173 
27 2d I 1,061 
43 11st & 2d I 4,003 
1 1 2d I 683 ~ ! 1~~ 1,~~~ 
80 I 7,653 
91 I 8,353 
1927 
5 2d 
\ 
133 
14 2d 596 
3 2d I 118 
5 2d I 296 
17 
2d 1 
2,858 
6 1st & 2d 224 
26 1st 3,494 
10 2d I 2,178 
1 
I 
I 
I 
I 
10 
44 
235 
4,919 
1,386 
367 
632 
7,583 
7,593 
16 
18 
2 
0 
59 
9 
443 
269 
! 
I 
I 
710 I 217 
1,296 
8,
922
1 2,069 
806 
1,926* 1 
15,236 ! 
15,946 I 
149 
614 
120 
296 
2,917 
233 
I 3,937 2,447 
Grand Total (State) 1 86 1 9,897 I 816 1 10,713 
1928 
Boxelder County .... 4 I 2d I 888 181 1,069 Cache County .. . ... 8 2d J 3,705 304 4,009 Emery County ..... 5 2d 1,342 189 1,531 
Goshen Valley ....... 4 2d 330 21 351 
Milford Valley ..... 10 2d 3,982 123 4,105 
Millard County (W) 27 2d 4,188 822 5,010 
Mills Valley ........ 3 2d 1,112 15 1,127 
Miscellaneous . . .... ? 1st & 2d 2,071 251 2,322 
Nepohi (N. W.) dist .. 3 I 2d 614 77 691 I 
Salt Lake County . .. 5 
I 
2d 310 I 35 345 I 
Sevier County ...... 2 2d 633 57 690 
Uintah Basin ...... 17 1st 6,394 1,147 7,541 
Uintah Basin ...... 21 2d 14,460 1,253 15,713 
Uintah Basin ....... 1 I 2d 10,038 13,434 I 23,472 
Average 
Percentage 
Parasites 
1.41 
20.27 
18.13 
55.24 
67.00 
45.53 
32.81 
49.77 
47.62 
10.74 
2.93 
1.66 
0 
2.02 
4.86 
11.26 
11.00 
7.62 
16.92 
7.58 
12.35 
6.00 
3.00 
16.41 
1.33 
10.81 
11.40 
10.14 
8.26 
15.21 
7.97 
57.23 
Grand Total (State) 110 I 50,067 I 17,909 I 67,976 26.33 
1929 
Boxelder County 15 2d 
I 
4,342 
I 
1,008 5,350 18.84 
Cache County ..... . 23 2d 5,329 443 5,772 7.68 
Emery County 2 1st I 95 15 110 1.36 
Goshen Valley ...... 4 2d I 716 38 754 5.29 Lehi (N. W.) district 5 I 2d 898 86 984 8.72 Milford Valley ..... 6 2d I 1,185 78 1,263 6.17 
Millard County (W) 38 I 2d 7,582 1,229 8,811 14.06 
Mills Valley ..... . .. 6 I 2d 1,494 89 1,583 5.62 Miscellaneous 3 I 2d 169 21 190 11.05 
Nephi district ...... 
i 
9 2d 2,592 243 2,835 8.60 
Salt Lake County ... 3 2d 675 47 722 6.51 
San Pete County ... i 2 1st 8 0 8 0 
Sevier County ...... 
1 
2 2d I 132 47 179 2.61 
Uintah Basin ...... 35 
! 
1st I 6,356 I 1,211 7,567 16.00 Uintah Basin ...... 14 2d I 6,726 1,099 I 7,825 14.04 
Grand Total (State) .171 I 38.299 I 5,654 1 43.953 I 12.88 
*First-brood chalcids. 
TABLE lS.-ANNUAL SEGREGATION COUNTS OF OVERWINTERING BROODS OF CHALCIDS, SHOWING POPULATIONS 
SEGREGATED, PERCENTAGE RATIOS OF ALFALFA SEED CHALCIS-FLY AND ITS PARASITES, AND PERCENTAGE SEX 
RATIOS OF THESE SPEC'IES, 1926-29; INCLUSIVE 
Alfalfa-seed Chalcis-flies PARASITES 
Total 
Locality Chalcids and Para-Population seed-I Bruchophagus funebris 
Eutelu8 bruchophagi and 
H abrocytus ·rnedicaginis L iodontomm'us perplexus 
sites Segregated PER<CENTAGE 
Of To~l I Males Females Population I Of To~l I Males I Females Population I Of To~l I ·Males Population 
1926 
Millard County (W) 710 98.60 52.14 47.86 0.42 33.00 67.00 0.98 
Uintah Basin . . .... 13,310 47.88 52.43 47.57 28.86 0.29 99.71 23.27 
Uintah Basin . .. .. 1,926· 66.61 53.17 46.83 11.90 34.06 65.94 21.49 
Total ~t~)_ . . . . r 15,946 51.79 52.53 47.47 25.54 2.21 97.79 22.67 
2,917 
1,412 
97.98 
96.81 
Boxelder County ... I 1,069 83.08 not segregated 1.50 18.75T11.25 
Cache Connty .. . . . 4,009 92.42 not segregated 3.89 22.43 77.57 
Milford Valley . ... . 4,105 97.00 not segregated 0.25 30.00 70.00 
Millard County (W) ,. 5,010 83.59 not segregated 1.02 11.76 88.24 
Mills Valley ... I 1,127 98.67 not segregated 0.18 50.00 50.00 · 
Miscellaneous . 5,239 89.44 not segregated 3.64 5.76 94.24 
Nephi (N. W.) . . 691 88.60 not segregated 1.01 0.00 100.00 
Uintah Basin . . . ., 46,726 66.12 not segregated 3.48 8.23 I 91.77 30.40 
Total (State) ... . I 67,976 73.67 not segregated 3.03 9.71 90.29 23.30 
Boxelder ounty 5,350 81.1 
Cache County .. 5,772 92.32 
Goshen Valley 754 94.71 
Milford Valley ... 1,263 93.83 
Millard County (W) 8,811 85.94 
Mills Valley 1,583 94.38 
Miscellaneous. 2,193 90.10 
Nephi . .. .. . . 2,835 91.40 
Uintah Basin 15,392 85.00 63.77 36.23 4.13 31.28 68.72 10.87 
Total (State) . .. 43,953 87.12 53.56 46.44 3.52 39.60 60.40 9.36 
·First-brood cha1cids. 
42.86 
54.50 
58.55 
54.96 
29.15 
Females 
57.14 
45.50 
41.45 
45.04 
78.18 
70.94 
69.00 
69.65 
76.93 
68.13 
65.71 
58.50 
59.70 
70.85 
1-3 
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Percentage of Parasites 
In Table 17 is given the percentage of overwintering parasites which 
emerged from chalcis-fly-infested alfalfa seed during the 4-year period, 
1926 to 1929, inclusive. (Table 17.) 
It will be noted in Table 17 that the average percentage of parasites in 
the same localities varies more or less from year to year. The same sit-
uation has been found to exist in individual seed fields, not only . with 
respect to parasites but also in the chalcis-fly infestation (Figures 3, 4, 5, 
and 6). These variations may be partially accounted for by annual varia-
tions in agricultural practices and in seed yields of the localities and farms. 
Figure 8 represents a percentage comparison of parasites in chalcid 
populations which were caught when sweeping seed fields of the Uintah 
Basin, at 10-day intervals, during growing seasons, and parasites which 
emerged after overwintering in seed samples collected from the same fields 
as were swept. In 1926 the number of parasites caught in seed fields was 
only 49 per cent of the number which emerged from seed collected in the 
same fields. In 1927 and 1928, the parasites in the fields and those emerging 
from the seed in succeeding seasons, was more closely correlated; in 1929 
the ratio was found to be almost the reverse of that in 1926. (Fig. 8.) 
Parasites do not yet occur in sufficient numbers to be of importance in 
controlling the alfalfa-seed chalcis-fly. Their present numbers may serve 
in a minor degree in checking the annual increase of alfalfa-seed chalcids. 
SUMMARY 
During recent years the alfalfa-seed chalcis-fly has been suspected by 
growers of being the cause of serious damage annually to the alfalfa-seed 
crop of Utah. 
An investigation of the chalcis-fly problem in Utah was begun in the 
spring of 1926. 
Damage to alfalfa seed results from chalcis-fly larvae feeding upon the 
young, soft seed contents. The entire kernel of the seed is devoured. 
Examination of seed samples from 75 representative fields in 1926 showed 
an average infestation of 9.13 per cent; in 1927 the average infestation 
found in seed samples from 90 fields was 9.75 per cent; in 1928, 123 
samples were found to contain an average infestation of 11.51; and in 
1929, samples from 179 seed-fields showed an average infestation of 24.37 
per cent. 
The principal host plants of the seed chalcis-fly are alfalfa, red and crim-
son clover, and several bur clovers. 
The chalcis-fly is found in all parts of Utah, in most sections of the 
United States, and in other parts of the world where alfalfa or clover · 
seed is grown. 
The chalcis-fly is a small, black, gnat-like insect making its annual 
appearance in the seed fields in early May and remaining there until the 
first frost of fall. 
As a result of life-history studies in the Uintah Basin, it has been found 
that the greatest number of eggs hatch in four days; the feeding period 
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of larvae averaged ~ days; the pupal period of summer broods averaged 
11.8. days, and overwintering broods averaged 16 days; the period from 
eggs to adults averaged 23 days in summer. Two complete broods and a 
partial third brood of chalcis-fly larvae have been found annually in the 
Uintah Basin. 
Chalcis-fly damage may be partially prevented by planting recleaned seed; 
feeding, composting, or burning chaff stacks before May 1; preventing 
volunteer alfalfa from seeding; obtaining a uniform setting and ripening 
of seed; and timely and efficient harvesting of the crop. 
Control of the chalcis-fly may be effected by destroying the shattered 
seed remaining in the fields. This may be accomplished by cultivation 
which will bury this shattered seed to a depth of 2 to 2.5 inches, or by 
proper burning-over of seed fields with a burning machine. 
Four species of natural parasites of the alfalfa-seed chalcis-fly have 
been found during this investigation. They do not occur in sufficient 
numbers, however, to be of importance in controlling the alfalfa-seed chalcis-
fly. 
The most important factor in the control of the chalcis-fly is cooperation 
on the part of all seed-growers of a district in carrying out a definite uni-
form program of prevention and control. 
(College Series No. 289) 
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